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A modified GDF-8 propeptide comprising a GDF-8 propeptide, 
wherein the modified GDF-8 propeptide has an increased in vivo or in 
vitro half-life relative to a corresponding unmodified GDF-8 
propeptide. 

The modified GDF-8 propeptide of claim 1, wherein the GDF-8 
propeptide comprises an amino acid sequence that is at least 75% 
identical to SEQ ID NO:5. 

The modified GDF-8 propeptide of claim 1 , wherein the GDF-8 
propeptide is identical to SEQ ID NO: 5. 

The modified GDF-8 propeptide of claim 1 , wherein the GDF-8 
propeptide contains an inactivated proteolytic cleavage site. 

The modified GDF-8 propeptide of claim 4, wherein the proteolytic \ 
cleavage site is inactivated by a mutation to said site. 

The modified GDF-8 propeptide of claim 1 , wherein the modified 
GDF-8 propeptide further comprises a stabilizer portion fused to the 
GDF-8 propeptide. 

The modified GDF-8 propeptide of claim 6, wherein the stabilizer 
portion comprises an Fc region of an IgG molecule. 

The modified GDF-8 propeptide of claim 7, wherein the IgG molecule 
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is IgGl or IgG4, or derivatives thereof. 

9. The modified GDF-8 propeptide of claim 7, wherein the IgG molecule 
is IgGl. 

10. The modified GDF-8 propeptide of claim 7, wherein the amino acid 
M 5 sequence of the IgG molecule is at least 75% identical to SEQ ED 

O NO: 15. 

Si 

=F 11. The modified GDF-8 propeptide of claim 7, wherein the amino acid 
*?] sequence of the IgG molecule is SEQ ID NO: 15. 

2 

Its* 

[U 12. The modified GDF-8 propeptide of claim 7, wherein the amino acid 

m 10 sequence of the IgG molecule is at least 75% identical to SEQ ID 

ri 

?n NO: 16. 

13. The modified GDF-8 propeptide of claim 7, wherein the amino acid 
sequence of the IgG molecule is SEQ ID NO: 16. 

14. The modified GDF-8 propeptide of claim 6, wherein the GDF-8 

15 propeptide is fused to the Fc region of the IgG molecule via a linker 

peptide. 

15. The modified GDF-8 propeptide of claim 1, wherein the modified 
GDF-8 propeptide has an altered glycosylation site. 

16. The modified GDF-8 propeptide of claim 1, wherein the modified 
20 GDF-8 propeptide comprises at least one carbohydrate moiety. 
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M 5 19. 




22. 



15 23. 



24. 



20 25. 



The modified GDF-8 propeptide of claim 6, wherein the stabilizer 
portion comprises albumin or a derivative of albumin. 

The modified GDF-8 propeptide of claim 6, wherein the stabilizer 
portion comprises a nonproteinaceous polymer. 

The modified GDF-8 propeptide of claim 1 , wherein the modified 
GDF-8 propeptide further comprises one or more point mutations, 
wherein said point mutation inhibits proteolytic cleavage. 

The modified GDF-8 propeptide of claim 1 , wherein the modified 
GDF-8 propeptide further comprises a purification tag. 

A nucleic acid encoding a modified GDF-8 propeptide wherein said 
modified GDF-8 propeptide has an increased in vivo or in vitro half 
life as relative to a corresponding unmodified GDF-8 propeptide. 

The nucleic acid of claim 21, comprising at least 20 contiguous 
nucleotides as set forth in SEQ ID NO: 2. 

The nucleic acid of claim 21, comprising at least 20 contiguous 
nucleotides as set forth in SEQ ED NO: 6. 

The nucleic acid of claim 21, comprising at least 50 contiguous 
nucleotides as set forth in SEQ ID NO: 2. 

The nucleic acid of claim 21, comprising at least 50 contiguous 
nucleotides as set forth in SEQ ED NO: 6. 
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The nucleic acid of claim 21 further comprising a nucleic acid 
encoding a stabilizer protein. 

The nucleic acid of claim 26, wherein the stabilizer portion encodes an 
IgG protein. 

The nucleic acid of claim 26, wherein the stabilizer portion encodes 
albumin or an albumin derivative. 

The nucleic acid of claim 21, wherein the nucleic acid encodes a 
modified GDF-8 propeptide with an altered glycosylation site. 

The nucleic acid of claim 21, wherein the nucleic acid encodes a 
modified GDF-8 propeptide with an altered carbohydrate moiety. 

A pharmaceutical composition comprosing the modified GDF-8 
propeptide of claim 1 and a pharmaceutical^ acceptable excipient. 

A pharmaceutical composition comprising the nucleic acid of claim 21 
and a pharmaceutically acceptable carrier or vector. 

The method of making a modified GDF-8 propeptide comprising: 

(a) preparing a cDNA molecule encoding the GDF-8 propeptide, 
wherein the proteolytic cleavage site is modified; 

(b) preparing a cDNA molecule encoding the Fc region of the IgG 
molecule; and 
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(c) fusing the cDNA molecules from steps (a) and (b) to produce a 
modified GDF-8 propeptide. 

The method of claim 33, further comprising preparing a double- 
stranded oligonucleotide encoding a linker peptide and fusing the 
cDNA molecules from steps (a) and (b) to either end of the double- 
stranded oligonucleotide encoding the linker peptide. 

The method of claim 33, wherein the linker peptide comprises the 
amino acid sequence consisting of GSGS. 

A recombinant cell comprising a nucleic acid encoding a modified 
GDF-8 propeptide. 

The recombinant cell of claim 36, wherein said nucleic acid comprises 
a nucleic acid sequence encoding a stabilizer portion. 

A method of treating a patient suffering from a medical disorder or 
disease comprising: administering a therapeutically effective amount of 
a modified GDF-8 propeptide and a pharmaceutically acceptable 
excipient to said patient, wherein the modified GDF-8 propeptide has 
an incresed in vivo or in vitro half life relative to a corresponding 
unmodified GDF-8 propeptide. 

The method of claim 38, wherein the GDF-8 propeptide comprises an 
amino acid sequence that is at least 75% identical to SEQ ID NO:5. 
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The method of claim 38, wherein the GDF-8 propeptide is SEQ ID 

NO:5. 

The method of claim 38, wherein the GDF-8 propeptide contains a 
mutation in one or more proteolytic cleavage sites. 

The method of claim 38, wherein the modified GDF-8 propeptide 
further comprises an Fc region of an IgG molecule. 

The method of claim 42, wherein the IgG molecule is IgGl or IgG4, or 
a derivative thereof. 

The method of claim 42, wherein the IgG molecule is IgGl. 

The method of claim 42, wherein the IgG molecule is at least 75% 
identical to SEQ ID NO: 15. 

The method of claim 42, wherein the Fc region of an IgG molecule is 
identical to SEQ ID NO: 15 

The method of claim 42, wherein the IgG molecule is at least 75% 
identical to SEQ ID NO: 16. 

The method of claim 42, wherein the Fc region of an IgG molecule is 
identical to SEQ ID NO: 16. 

The method of claim 38, wherein the modified GDF-8 propeptide has 
an altered glycosylation site. 
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The method of claim 38, wherein the modified GDF-8 propeptide 
comprises at least one carbohydrate moiety. 

The method of claim 38, wherein the modified GDF-8 propeptide 
further comprises albumin or a derivative of albumin. 

The method of claim 38, wherein the modified GDF-8 propeptide 
further comprises a nonproteinaceous polymer. 

The method of claim 38, wherein the medical disorder is a muscular 
disorder, neuromuscular disorder, metabolic disorder or bone 
degenerative disorder. 

The method of claim 38, wherein the medical disorder is a muscular or 
neuromuscular disorder. 

The method of claim 38, wherein the medical disorder is a metabolic 
disorder. 

The method of claim 38, wherein the medical disorder is amyotrophic 
lateral sclerosis, muscular dystrophy, muscle atrophy, congestive 
obstructive pulmonary disease, muscle wasting syndrome, sarcopenia, 
or cachexia. 

The method of claim 38, wherein the medical disorder is amyotrophic 
lateral sclerosis or muscular dystrophy. 



59 



AM100384 



The method of claim 38, wherein the medical disorder is obesity, 
adipose tissue disorder, noninsulin-dependent diabetes mellitus, or 
type 2 diabetes. 

The method of claim 38, wherein the medical disorder is osteoporosis. 

A modified BMP-1 1 propeptide comprising a BMP-1 1 propeptide, 
wherein the modified BMP- 1 1 propeptide has an increased in vivo or 
in vitro half-life relative to a corresponding unmodified BMP-1 1 
propeptide. 

The modified BMP-1 1 propeptide of claim 60, wherein the BMP-1 1 
propeptide comprises an amino acid sequence. that is at least 75% 
identical to SEQ ID NO: 11. 

The modified BMP-1 1 propeptide of claim 60, wherein the BMP-1 1 
propeptide is identical to SEQ ID NO: 11. * 

The modified BMP-1 1 propeptide of claim 60, wherein the BMP-1 1 
propeptide contains an inactivated proteolytic cleavage site. 

The modified BMP-1 1 propeptide of claim 62, wherein the proteolytic 
cleavage site is inactivated by a mutation to said site. 

The modified BMP-1 1 propeptide of claimT60, wherein the modified 
BMP-1 1 propeptide further comprises a stabilizer portion fused to the 
BMP-1 1 propeptide. 
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The modified BMP-1 1 propeptide of claim 65, wherein the stabilizer 
portion comprises an Fc region of an IgG molecule. 

The modified BMP-1 1 propeptide of claim 66, wherein the IgG 
molecule is IgGl or IgG4, or derivatives thereof. 

The modified BMP-1 1 propeptide of claim §6, wherein the IgG 
molecule is IgGl. 

The modified BMP-1 1 propeptide of claim 66, wherein the amino acid 
sequence of the IgG molecule is at least 75% identical to SEQ ID 
NO: 15. 

The modified BMP-1 1 propeptide of claim 66, wherein the amino acid 
sequence of the IgG molecule is SEQ ID NO: 15. 

The modified BMP-1 1 propeptide of claim 66, wherein the amino acid 
sequence of the IgG molecule is at least 75% identical to SEQ ID 
NO: 16. 

The modified BMP-1 1 propeptide of claim 66, wherein the amino acid 
sequence of the IgG molecule is SEQ ID NO: 16. 

The modified BMP-1 1 propeptide of claim 65, wherein the BMP-1 1 
propeptide is fused to the Fc region of the IgG molecule via a linker 
peptide. 
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The modified BMP- 1 1 propeptide of claim 60, wherein the modified 
BMP-1 1 propeptide has an altered glycosylation site. 

The modified BMP-1 1 propeptide of claim 60, wherein the modified 
BMP- 1 1 propeptide comprises at least one carbohydrate moiety. 

The modified BMP-1 1 propeptide of claim 65, wherein the stabilizer 
portion comprises albumin or a derivative of albumin. 

The modified BMP-1 1 propeptide of claim 65, wherein the stabilizer 
portion comprises a nonproteinaceous polymer. 

The modified BMP- 1 1 propeptide of claim 60, wherein the modified 
BMP-1 1 propeptide further comprises one or more point mutations, 
wherein said point mutation inhibits proteolytic cleavage. 

The modified BMP- 1 1 propeptide of claim 60, wherein the modified 
BMP- 1 1 propeptide further comprises a purification tag. 

A nucleic acid encoding a modified BMP-1 1 propeptide wherein said 
modified BMP- 1 1 propeptide has an increased in vivo or in vitro half 
life as relative to a corresponding unmodified BMP-1 1 propeptide. 

The nucleic acid of claim 80, comprising at least 20 contiguous 
nucleotides as set forth in-SEQ ID NO: 8. 

The nucleic acid of claim 80 comprising at least 20 contiguous 
nucleotides as set forth in SEQ ID NO: 12. 
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83. The nucleic acid of claim 80, comprising at least 50 contiguous 
nucleotides as set forth in SEQ ID NO: 8. 

84. The nucleic acid of claim 80, comprising at least 50 contiguous 
5 nucleotides as set forth in SEQ ID NO: 12. 

M 

Q 

r% 85. The nucleic acid of claim 80 further comprising a nucleic acid 

Jjj encoding a stabilizer portion. 

i 

% ij 86. The nucleic acid of claim 85, wherein the stabilizer portion encodes an 
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IgG protein. 



fn 10 87. The nucleic acid of claim 85, wherein the stabilizer portion encodes 

B 



albumin or an albumin derivative. 

88. The nucleic acid of claim 80 wherein the nucleic acid encodes a 
modified BMP-1 1 propeptide with an altered glycosylation site. 

89. The nucleic acid of claim 80 wherein the nucleic acid encodes a 

15 modified BMP-1 1 propeptide with an altered carbohydrate moiety. 

90. A pharmaceutical composition comprosing the modified BMP-1 1 
propeptide of claim 61 and a pharmaceutically acceptable excipient. 

91. A pharmaceutical composition comprising the nucleic acid of claim 80 
and a pharmaceutically acceptable carrier or vector. _ 



63 



AM100384 



The method of making a modified BMP- 1 1 propeptide comprising: 

(a) preparing a cDNA molecule encoding the BMP-1 1 propeptide, 
wherein the proteolytic cleavage site is modified; 

(b) preparing a cDNA molecule encoding the Fc region of the IgG 
molecule; and 

(c) fusing the cDNA molecules from steps (a) and (b) to produce a 
modified BMP-1 1 propeptide. 

The method of claim 92, further comprising preparing a double- 
stranded oligonucleotide encoding a linker peptide and fusing the 
cDNA molecules from steps (a) and (b) to either end of the double- 
stranded oligonucleotide encoding the linker peptide. 

The method of claim 92, wherein the linker peptide comprises the 
amino acid sequence consisting of GSGS. 

A recombinant cell comprising a nucleic acid encoding a modified 
BMP-1 1 propeptide. 

The recombinant cell of claim 95 wherein said nucleic acid comprises 
a nucleic acid sequence encoding a stabilizer portion. 

A method of treating a patient suffering from a medical disorder or 
disease comprising: administering a therapeutically effective amount of 
a modified BMP-1 1 propeptide and a pharmaceutically acceptable 
excipient to said patient, wherein the modified BMP-1 1 propeptide has 
an incresed in vivo or in vitro half life relative to a corresponding 
unmodified BMP- 1 1 propeptide. 
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M 100. 
X 101. 



flJ 10 102. 
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The method of claim 97, wherein the BMP-1 1 propeptide comprises an 
amino acid sequence that is at least 75% identical to SEQ ID NO: 11. 

The method of claim 97, wherein the BMP-1 1 propeptide is SEQ ID 
NO:ll. 

The method of claim 97, wherein the BMP-1 1 propeptide contains a 
mutation in one or more proteolytic cleavage sites. 

The method of claim 97, wherein the modified BMP-1 1 propeptide 
further comprises an Fc region of an IgG molecule. 

The method of claim 101, wherein the IgG molecule is IgGl or IgG4, 
or a derivative thereof. 

The method of claim 101, wherein the IgG molecule is IgGl. 

The method of claim 101, wherein the IgG molecule is at least 75% 
identical to SEQ ID NO: 15. 

The method of claim 101, wherein the Fc region of an IgG molecule is 
identical to SEQ ID NO: 15 

The method of claim 101, wherein the IgG molecule is at least 75% 
identical to SEQ ID NO: 16. 

The method of claim 101, wherein the Fc region of an IgG molecule is 
identical to SEQ ID NO: 16. 
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108. The method of claim 97, wherein the modified BMP-1 1 propeptide has 
an altered glycosylation site. 

109. The method of claim 97, wherein the modified BMP-1 1 propeptide 
comprises at least one carbohydrate moiety. 

h* 5 1 10. The method of claim 97, wherein the modified BMP-1 1 propeptide 

III further comprises albumin or a derivative of albumin. 



111. The method of claim 97, wherein the modified BMP- 1 1 propeptide 
if} further comprises a nonproteinaceous polymer. 
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rU 1 12. The method of claim 97, wherein the medical disorder is a muscular 
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10 disorder, neuromuscular disorder, metabolic disorder or bone 

degenerative disorder. 

1 13. The method of claim 97, wherein the medical disorder is a muscular or 
neuromuscular disorder. 



1 14. The method of claim 97, wherein the medical disorder is a metabolic 
15 disorder. 

115. The method of claim 97, wherein the medical disorder is amyotrophic 
lateral sclerosis, muscular dystrophy, muscle atrophy, congestive 
obstructive pulmonary disease, muscle wasting syndrome, sarcopenia, 
or cachexia. 
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1 16. The method of claim 97, wherein the medical disorder is amyotrophic 
lateral sclerosis or muscular dystrophy. 

117. The method of claim 97, wherein the medical disorder is obesity, 
adipose tissue disorder, noninsulin-dependent diabetes mellitus, or 

5 type 2 diabetes. 

p 118. The method of claim 97, wherein the medical disorder is osteoporosis. 

Si 
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